Requested Patent: EP0567337 



Title: . 

MODULAR PLASTIC BELT CONVEYOR SYSTEM MODULE, BELT AND DRIVE 
THEREFOR. 

Abstracted Patent: EP0567337 
Publication Date: 1 993-1 0-27 

Inventory): SPANGLER MICHAEL L (US); PERDUE THOMAS 0 (US) 

Applicants): CAMBRIDGE WIRE CLOTH (US) 

Application Number EP1 99303031 53 19930422 

Priority Number(s): US1 9920872524 19920423 

IPC Classification: B65G17/08 

Equivalents: 

CA2094417 , DE69308360D , DE69308360T , ES2099906T , GR3023319T , 
JP2675250B2, JP6211329 , US5217110 

ABSTRACT: 

A modular plastic conveyor belt with a plurality of modules (12) with interfitting link ends 
(14,16,18), connected by pivot rods (22) has a rod-retention system with a slidable pivot rod hole 
blocking member (30) which is inserted from the bottom of the outermost link end (28) of an 
edge module and is captured in the edge module after insertion while being slidable to blocking 
and non-blocking positions. The modules (12) are constructed with wide link ends (18) for driving 
and narrow link ends (16) to create multiple shear planes on one side and constant width link 
ends (14) on the other side of the module (12), the constant width link ends (14) being spaced to 
accommodate the wide (18) and narrow link ends (16) and there being a connecting structure 
(54) between the link ends (14,16,1 8) for stiffening. 
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(3) Modular plastic belt conveyor system module, belt and drive therefor. 

@ A modular plastic conveyor belt with a plurali- 
ty of modules (12) with interfitting link ends 
(14,16.18), connected by pivot rods (22) has a 
rod-retention system with a slidable pivot rod 
hole blocking member (30) which is inserted 
from the bottom of the outermost link end (28) 
of an edge module and is captured in the edge 
module after insertion while being sJfd^-ie to 
blocking and non-blocking positions. Tnv mod- 
ules (12). are constructed with wide link ends 
(18) for driving and narrow link ends (16) to 
create multiple shear planes on one side and 
constant width link ends (14) on the other side 
of the module (12), the constant width link ends 
(14) being spaced to accommodate the wide 
(18) and narrow link ends (16) and there being a 
connecting structure (54) between the link ends 
(14,16,18) for stiffening. 
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This invention relates to improvements in modu- 
lar plastic conveyor belts and modules therefore. In 
particular, this invention concerns a unique pivot rod 
retention arrangement and unique link end shapes 
and stiffening construction for the individual modules 
of the belt 

The basic concept of modular conveyor belts in 
which there are a plurality of modules having interf it- 
ting link ends which are held together by pivot rods ex- 
tending through holes in the fink ends has been 
known since the nineteenth century as shown by the 
German Patent No. 113,619, Mallard. 1899. 

In the 1970's, various modular conveyor belts 
were molded of plastic and included arrangements for 
stiffening the modules intermediate the link ends. 
See for example, U.S. Patent 3,870,141, Lapeyre, et 
aL 1975. 

The retention of the pivot rod is an important fea- 
ture of the modular plastic conveyor.betts. Rod reten- 
tion can be accomplished by enlarging the heads of 
the pivot rods but such would not allow for disassem- 
bly without destroying the rod head. It is important to 
be able to remove the pivot rods from the assembled 
plastic conveyor belt while the conveyor belt is instal- 
led on location for repairs as may be required. There- 
fore, it is important to have a rod-retention arrange- 
ment which will allow for easy removal of the pivot rod 
for reassembly but will retain the rod in position during 
operation. U.S. Patent 3,939,964, Poerink. 1976 
shows one such rod retention arrangement in which 
pins are inserted into transverse bores which inter- 
sect the pivot rod holes outside the ends of the pivot 
rods, i.e. the bores and pins are in the outermost link 
end of the end modules. This has an advantage of not 
positively interlocking with the pivot rods as the pivot 
rods may expand or contract at different rates than 
the remainder of the assembly. 

A similar approach to rod retention is shown in 
U.S. Patent 5,024.321, Lapeyre, 1991. In this patent 
a module has a slot extending completely through a 
thickened outermost fink end for the insertion of a bi- 
furcated retaining pin which, when inserted blocks the 
pivot pin hole. However, the pin must be inserted from 
the top surface of the conveyor and for removal a 
screwdriver or similar instrument must be used to 
push the pin out from the top or bottom of the convey- 
or. Thus, access must be had to both the top and bot- 
tom of the outermost conveyor link in order to remove 
the pin and hence remove the rod. 

A further approach to rod retention is shown in 
U.S. Patent 4.893,710, Baiey et aL, 1990, wherein a 
blocking member of a unique molded shape fits in a 
complimentary shaped slot. The blocking member is 
also flush with the top of the conveyor. While this con- 
struction is quite successful, it does have a disadvan- 
tage in that the blocking members (similar to the pins 
of the prior art mentioned above) are small and can 
easily be lost or misplaced. Furthermore (similar to 



the other prior art mentioned above) the blocking 
members must be removed via access from the top 
and bottom surfaces of the conveyor belt 

Another approach to rod retention is disclosed in 

5 U.S. Patent 5,000,312. Damkjaer. 1991. In this patent 
the links or modules are not bricklayed, but instead 
are assembled so that chains of identical modules are 
side by side. The outer link ends of all modules are 
thicker than the others to accommodate locking dow- 

10 els which may be inserted into a notch. These locking 
dowels have the same disadvantages of being easily 
lost or misplaced and having to be inserted inconve- 
niently. 

Because all of the blocking of exclusive move- 
rs ment of pivot rods by pins, dowels, abutments, block- 
ing members or the like of the prior art are loose and 
can be removed, a problem is created when repairs 
are required in the field. If a pivot rod blocking mem- 
ber is removed and misplaced or lost then time for re- 

20 pairs will be lost Furthermore, in the prior art in order 
to remove the pivot rod, the blocking member itself 
must be removed and access must be had to the top 
and bottom of the conveyor belt edges in order to re- 
move the blocking member. Thus, there is a need in 

25 the art for a blocking member which is captured in the 
module end link and which can be moved to and from 
blocking position, i.e. one position to block the move- 
ment of the pivot rod out of the hole and another por- 
tion to unblock the pivot rod hole to allow removal of 

30 the pivot rod for repair or disassembly. 

There is also need in the prior art for conveyor 
modules in which there are relatively wide link ends 
to accommodate the teeth of a driving sprocket and 
relatively narrow link ends to provide as many pivot 

35 rod shear planes as possible in the same module. 
This obviously involves link ends of varying widths. 
And while link ends of varying widths have been 
known in the art. see e.g. U.S. Patent 3,726,569, Ma- 
glio. 1973, U.S. Patent4.893.710 and German Patent 

40 113.669 mentioned above, none are directed to driv- 
ing at the link end via a wide link end and providing a 
plurality of narrow link ends for increased pivot rod 
shear planes. 

This invention provides a modular plastic convey- 

45 or belt of the type having a plurality of modules each 
with interf itting link ends and a pivot hole in each link 
end. the link ends being on opposite sides of the mod- 
ules and pivot rods extending across the belt through 
the pivot holes to pivotiy connect the interf itting link 

so ends of the modules in adjacent rows, the conveyor 
belt having a unique rod-retention system and unique 
modular construction. The rod-retention system is en- 
compassed in the outermost link end of the edge 
modules and has a blocking member which is cap- 

55 tured within the link end and is movable to block or 
clear the pivot rod hoie. The slidable pivot rod block- 
ing member is inserted into an opening from the bot- 
tom surface of the outermost link end. The opening 
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extends length-wise of the link end and is configured 
to receive the blocking member so that it can only be 
inserted correctly. The opening extends to the pivot 
rod hole. The blocking member is of a configuration s 
that causes it to be captured when inserted but allows 
it to be slidabie from a blocking position to an unblock- 
ing position length-wise of the link end. The link end 
has an access opening in the outer side edge thereof 
to allow access to the sliding Mocking member for 10 
moving it from blocking position to unblocking posi- 
tion. When in unblocking position, the pivot rod hole 
is clear so that the pivot rod may be removed for va- 
rious reasons as is known in the art whBe the blocking 
member is captured and therefore can never be lost 1 5 

Additionally, the modules have some wide link 
ends on one side interspersed with narrow link ends. 
The wide link ends being for driving contact with the 
sprocket teeth and the narrow link ends providing ad- 
ditional shear planes at the pivot rod. The other side zo 
of each module has equal length link ends but such 
are not all equally spaced from each other to allow in- 
terfitting with the narrow and wide link ends on the 
opposite side of an adjacent module. In order to pro- 
vide stiffness for the module between the link ends. 25 
there is a box-like connection structure between a 
group of the constant width link ends on one side of 
the module and the narrow link ends and adjacent 
wide link ends on the other side of the modules. 

The invention will now be described by way of ex- 30 
ample only and with reference to the accompanying 
drawings in which: 

Fig. 1 is an exploded assembly view of a solid top 
belt of this invention. 

Fig. 2 is a top plan assembly view of a perforated 35 
top belt of this invention. 

Fig. 3 is a bottom plan view of an end module. 
Fig. 4 is a sectional elevation view taken along 
line 4-4 of Fig. 3. 

Fig. 5 is a side elevation view of a side edge of the 40 
endmost link end and the blocking member showing 
insertion of the blocking member. 

Fig. 6 is a cutaway part sectional side elevation 
of the endmost link end with the blocking member in 
pivot rod link blocking position. 45 

Fig. 7 is a view similar to Fig. 6 but with the block- 
ing member in unblocking position. 

Fig. 8 is a sectional elevation taken on line 8-8 of 
Fig. 6 and showing the blocking member captioned in 
the endmost link end. so 

As shown in Figs. 1 or 2, a modular plastic con- 
veyor belt 1 0 is comprised of a plurality of plastic mod- 
ules 12. In this invention there may be four or five dif- 
ferent modules which are assembled together to 
make the belt A large left edge module, a large right 55 
edge module, a small right edge module, a small left 
edge module and an intermediate module. Such five- 
module belts are known, for example in German Pa- 
tent 113,669 and U.S. Patent 4,893,710. In the Fig. 1 



embodiment the tops of the modules are solid while 
in the Fig. 2 embodiment the tops of the module are 
perforated. 

Each module has a plurality of link ends on both 
sides thereof. On one side there are a plurality of fink 
ends 14, each of the same width. However, these link 
ends are spaced in groups in which the spacing be- 
tween the link ends is set to accommodate wider and 
narrower link ends on an adjacent module. The other 
side of the module 12 has a plurality of narrow fink 
ends 1 6 interspersed with wide link ends 18. The wide 
link ends allow contact at surface 19 with the drive 
teeth of a sprocket drive (not shown) across a rela- 
tively wide width whereas the narrow link ends 16 
provide multiple shear planes to provide for additional 
shear at the pivot rod. 

Each of the link ends has a pivot rod hole 20 for 
accommodating a pivot rod 22. 

As shown in Fig. 1 or 2, there are end modules 
24, which may be four different types as described 
above, and intermediate modules 26. The number of 
intermediate modules used determines the width of 
the conveyor belt Conveyor belts of this invention are 
commonly made to order and hence are of custom 
size and can be assembled to any size consistent with 
the size of the modules from the modules. 

Each end module 24 has a wide outermost link 
end 28 into which a blocking member 30 may be in- 
serted, captured therein after insertion for either 
blocking or opening the pivot rod hole 20 in the out- 
ermost link end 28. 

In order to insert the blocking member 30, there 
is a means defining a bottom opening 32 extending 
from the bottom into the inside of the outermost link 
end 28, see Fig. 3, 5 and 6. This opening 32 is long 
enough so that the blocking member can be inserted. 
The opening 32 accommodates sliding of the blocking 
member 32 to and from a blocking position. A curved 
forward roof 36 of the opening is provided for holding 
the blocking member in closed position. An indenta- 
tion 38 in the roof of the opening is for holding the 
blocking member in open position. 

There is also provided an access opening 40 in 
the outer side edge of the end module link end 28 see 
Figs. 5 and 8 in order to have access to the blocking 
member to slide it from one position to another. 

To assure that the blocking member is insertable 
in its correct position, there is a slot 42 in the side sur- 
face the bottom opening leading to the access open- 
ing, see Figs. 5 and 8. 

An abutment 46 projecting from one side edge of 
the blocking member cooperates with the slot 42 for 
insertion of the blocking member. In order to assist 
with insertion, the abutment has a ramp 48 on the 
top-most side. In order to retain the blocking member 
af tBr insertion, there is a retaining surface 50 on the 
abutment for capturing the blocking member. The sur- 
face 50 rides on a bottom surface 52 of the access 
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opening 40. 

A rounded head 44 on blocking member 30 coop- 
erates with the curved roof 36 of the opening when 
the blocking member is in closed position and with 5 
the indentation 38 in the roof when the blocking mem- 
ber is in open position, see Figs. 6 and 7. 

As shown in Fig. 3. in order to provide stiffness for 
the individual modules, there is a connecting struc- 
ture 54 which includes box-like elements 56 linking 10 
one edge of the wide links and the intermediate links 
with adjacent constant width links on the opposite 
sides of the module and interspersed with connecting 
ribs 58 which are recessed from the surface of the 
box elements (see Fig. 4) in order to decrease the is 
possibility of wearing grooves in a conveyor belt sup- 
port surface. As can be seen, the constant width links 
are spaced in groups of three in which the spaces be- 
tween them accommodate the narrow width link ends 
on the opposite side of an adjacent module and the 20 
wide spaces accommodates the wide link ends on the 
opposite side of adjacent modules. This has the ad- 
vantage of both providing for wide-module drive, mul- 
tiple shear planes and a stiff module. 

In operation of the pivot rod retention means, 25 
when the belt is assembled to custom size with pivot 
rods, the blocking members 30 are inserted into the 
outermost link ends 26 by sliding upwards into the 
bottom opening with the abutment 46 sliding in slot 42 
until fully installed with the head 44 in the indentation 30 
38, see Figs. 5 and 6. The retaining surface 50 coop- 
erating with bottom surface 52 of the access opening 
40 captures the blocking member 30 and prevents it 
from ever coming out of the link end. The blocking 
member may be slid length-wise of the link end into 3S 
blocking position after the pivot rod is inserted by con- 
tacting the abutment 46 from the outer side edge of 
the link end 28 through the access opening 40 by a 
small screwdriver or similar tool and sliding it toward 
the pivot hole in order that the head 44 of the blocking 40 
member moves to a position in the curved roof 36 
where it is retained via the configuration of the roof 
until it is desired to open up the pivot rod opening. In 
order to open the pivot rod opening for access to the 
pivot rod, a small tool or the like is used to slide the 45 
blocking member 30 to the nonblooking position as 
shown in Fig. 7. Bottom member 53 of access opening 
40 is dimensioned so that it can deform during inser- 
tion of the blocking member 30, and while blocking 
member 30 is moved between the non-blocking and so 
blocking positions. Being of a flexible material, bottom 
member recovers to its original position after defor- 
mation. In this manner, blocking member 30 is perma- 
nently captured in opening 32 and there is sufficient 
force to retain blocking member 30 in the blocking 55 
position during normal use whie providing the ability 
to slide the blocking member to the nonlocking pos- 
ition for installation or repair. 

As can be seen, this invention provides a unique 



arrangement for blocking and unblocking a pivot rod 
in which a blocking member is captured in the outer- 
most link end and cannot be lost Access may be had 
to move the blocking member from blocking to un- 
blocking position, via the side of the conveyor which 
is a considerable advantage because many conveyor 
belts are repaired while installed, and the top and/or 
bottom are not available for access to remove a block- 
ing member. Furthermore, the module construction 
provides for the dual advantages of both a wide tooth 
drive and multiple rod shear planes while providing a 
stiff module. 



Claims 

1 . A modular plastic conveyor belt of the type com- 
prising a plurality of modules (12) each with inter- 
fitting link ends (14,16,18); each link end having 
a pivot rod hole (20), the link ends being on op- 
posite sides of the modules (12), pivot rods (22) 
extending across the belt to pivotally connect the 
interfitting link ends (14.16,18) of the modules 
(12) in adjacent rows and a rod retention system 
in the outermost link end (28) of edge modules for 
blocking movement of the pivot rods (22) when in- 
stalled, the rod extension system comprising: 

a. a slid a We pivot rod blocking member (30) 
capable of being captured in the outermost 
link end (28); 

b. means defining an opening (32) from a bot- 
tom surface of the outermost link end (28) of 
the edge modules, the opening (32) extend- 
ing length-wise of the outermost link end (28) 
for a distance sufficient to receive insertion of 
the blocking member (30); and 

c. means for capturing the blocking member 
(30) in the outermost link end (28) after inser- 
tion to prevent the blocking member (30) from 
being removed while allowing the blocking 
member (30) to be slidable from a blocking to 
a non-blocking position. 

2. A modular plastic conveyor belt according to 
claim 1, further comprising en access opening 
(40) in the outer side surface of the outermost 
link end (28) for providing access to slide the 
blocking member (30) between blocking and non- 
blocking positions from the outer side of the belt 

3. A modular plastic conveyor belt according to 
claim 1 or 2, wherein the means for capturing the 
blocking member (30) comprises an abutment 
(46) projecting from one side of the blocking 
member (30), the abutment (46) having an en- 
trance ramp (48) to allow insertion into the means 
defining the bottom opening (32) and a retaining 
surface (50) on the abutment (46) to cooperate 
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with a surface (52) on the access opening (40) to 
prevent removal of the blocking member (30) af- 
ter installation. 

5 

A modular plastic conveyor belt according to 
claim 3. wherein the abutment (46) projects into 
the access opening (40) when the blocking mem- 
ber (30) is installed in the link end (14). 

A modular plastic conveyor belt according to any 
one of the preceding daims, wherein the means 
defining the bottom opening (32) has a roof (36) 
configured to cooperate with the top portion of 
the blocking member (44) in order to define and is 
hold the blocking member (30) in either of two 
positions: a pivot rod hole blocking position and 
a pivot rod hole clearing position. 

A modular plastic conveyor belt according to any to 
one of the preceding claims, wherein the mod- 
ules (12) are of a configuration comprising link 
ends (14) of one size and width on one side of the 
module (12), and link ends (16,18) of two other si- 
zes and widths on the other side of the module 25 
(12), one of the two other sizes and widths being 
wider than the fink ends (14) of the one size and 
width and constituting drive links, and the other 
of the two sizes and widths being smaller than 
the links (14) of the one size and width on the 30 
other side of the module (12). 



9. A modular plastic conveyor belt assembled from 
a plurality of plastic modules (12), each module 
( 1 2) having interf itting link ends ( 1 4. 1 6. 1 8) on op- 
posite sides thereof, and all link ends (14,16,18) 
having pivot rod holes to accommodate a pivot 
rod (22), and each module (12) being arranged so 
that the link ends (14) on one side of the module 
(12) are of a single width, the link ends (16,18) on 
the other side of the module (12) are of two dif- 
ferent widths, namely, wide link ends (18) and 
narrow fink ends (16), at least some of the narrow 
link ends (16) being positioned between the wide 
link ends (18) and the wide link ends (18) serving 
as drive links for accommodating teeth of a drive 
sprocket 

10. A modular plastic conveyor belt according to 
claim 9, further comprising a connecting struc- 
ture (54) connecting the plurality of single-width 
link ends (14) on one aide of the module (12) with 
the plurality of narrow link ends (1 6) on the other 
side of the module (12) and one edge of adjacent 
space wide link ends (18) on the other side of the 
module (12) to provide stiffening. 

11. A modular plastic conveyor belt according to 
claim 10, wherein the connecting structure (54) is 
a box-like structure (56) with recessed connect- 
ing ribs (58). 



A modular plastic conveyor belt according to 
claim 6, further comprising a connecting struc- 
ture (54) between the links (14, 16, 18) to provide 35 
stiffness. 

An end module for a modular plastic conveyor 
belt (10), the end module having an outermost 
link end (29) with an improved rod-retention ar- 40 
rangement comprising: 

a. pivot rod hole blocking member (30); 

b. means defining an opening (32) from the 
bottom of the outermost link end (28) to the in- 
terior thereof for insertion of the blocking 45 
member (30) and extending length-wise to al- 
low the blocking member (30) to slide from a 
blocking to an unblocking position; 

c. means capturing the blocking member (30) 
inside the outermost link end (28) and pre- so 
venting its removal once the blocking member 

(30) is inserted; 

d. means for holding the blocking member 
(30) in either a blocking or non-blocking pos- 
ition; 55 

e. means for accessing the blocking member 
(30) from the outer side edge of the inmost 
link end to move the blocking member (30) 
from one position to another. 
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